Circular Dichroism. CD spectra were recorded with a Jasco J-810 spectropolarimeter using 1 cm path length quartz cuvettes in a volume of 500µL containing 5µM DNA in 10mM sodium cacodylate pH 6.8 and 50mM KCl. Scans were performed at 25°C over a wavelength range of 220-320 nm with a scanning speed of 50 nm.min -1 , a response time of 4s, 1 nm pitch and 1 nm bandwidth. For each sample, the CD spectrum of buffer was recorded, subsequently the sample was added into the same cuvette, and the blank substracted from the collected data.
Mass Spectrometry. ESI-IM-MS experiments were performed on a Synapt HDMS G1 instrument (Waters, Manchester, UK) equipped with electrospray ionization, a travelling wave ion mobility cell and a time-of-flight mass analyzer. The instrument was used in negative electrospray ionization and ion mobility mode. The capillary voltage was set to -2.4V; cone voltage to 45V, extraction cone to 5V; source pressure (pirani reading) to 5.62mbar; source and desolvation temperatures were 100ºC and 200ºC, respectively; trap and transfer voltages were set to 10V. The ion mobility cell was filled with N 2 at 0.467mbar (pirani reading), and an electric field was applied to the cell in form of waves (wave height, 8V) that pass through the cell at 300 m/s. The bias voltage for ion introduction into the IM cell was 15V. External MS calibration was performed over 500-8000m/z using CsI. G4-LPS22H (1mM strand concentration) were prepared in 10mM sodium cacodylate pH 6.8, 150mM KCl, incubated one week at room temperature and dialyzed five times against 150 mM ammonium acetate pH 6.9 at 4°C. TG 6 TGACT (1,2mM strand concentration) were prepared in 150mM ammonium acetate pH 6.9 and incubated two weeks at room temperature.
DNA samples we diluted in 150mM ammonium acetate pH 6.9 to a 150 µM concentration of G4-DNA for ESI-IM-MS analysis.
Supplementary Figures
Supplementary Figure S1 . mtDNA-G4 assembly and characterization. (a) PAGE separation of CSBII and LSPas oligonucleotides following G4 growth (see Table 1 ). The 
